Cholinergic changes in the hippocampus of stroke-prone spontaneously hypertensive rats.
We investigated age-related changes in the central cholinergic systems in stroke-prone spontaneously hypertensive rats (SHRSP) to examine whether the regional and progressive cholinergic changes occur and are correlated with behavioral changes in the passive avoidance task. Tissue levels of choline (Ch) and acetylcholine (ACh) were determined in the cerebral regions, including the hippocampus, of SHRSP (at two ages: 15 to 20 and 30 to 40 weeks) that had been tested in a passive avoidance task and were compared with those of age-matched controls, Wistar-Kyoto rats (WKY). With the use of in vivo microdialysis, high K+-stimulated release of hippocampal ACh, a functional parameter of the cholinergic system, was also determined in 15- to 20-week-old SHRSP. We found that 15- to 20-week-old SHRSP demonstrated a markedly lower level of hippocampal Ch than age-matched WKY. The decrease in the Ch level in 15- to 20-week-old SHRSP was observed in all regions examined; however, in the hippocampus a significant difference from WKY was subsequently observed at the age of 30 to 40 weeks. The hippocampal ACh release was markedly decreased by repetitive stimulation with high K+ in 15- to 20-week-old SHRSP. Behavioral impairment in the passive avoidance task was observed in the two age groups of SHRSP, with significant and positive correlations between the hippocampal ACh levels and the response latency. A decrease in hippocampal Ch level was observed in both 15- to 20-week-old and 30- to 40-week-old SHRSP, accompanied by performance failure in the passive avoidance task. The abnormal release of hippocampal ACh in response to the repetitive K+ stimulation was also noted in 15- to 20-week-old SHRSP. Thus, cholinergic dysfunction in the hippocampal system may be responsible for behavioral abnormality in the passive avoidance task in SHRSP.